Cyclophosphamide increases 5-hydroxytryptamine release from the isolated ileum of the rat.
We recently reported that chronic administration of cyclophosphamide significantly increased urinary 5-hydroxyindole acetic acid (5-HIAA) excretion in rats indicative of a release of 5-hydroxytryptamine (5-HT) from intestinal enterochromaffin (EC) cells. Cyclophosphamide is considered to be an inactive prodrug and require conversion to active emetic metabolities (e.g. phosphoramide mustard) by hepatic metabolism. However the presence of cytochrome P450 in the intestine raises the possibility of cyclophosphamide metabolism in the wall of the intestine, a site which would have considerable significance for 5-HT release and the emetic effects of cyclophosphamide. The aim of this study was to investigate whether cyclophosphamide could induce the release of 5-HT from the isolated ileum and to examine its mechanism of action. Cyclophosphamide (10(-6)M and 10(-7)M) induced a concentration dependent increase of 5-HT from rat isolated ileum. This cyclophosphamide-induced 5-HT release was significantly reduced by granisetron (10(-6)M and 10(-7)M) or atropine (10(-7)M and 10(-6)M). Tetrodotoxin (10(-6)M completely inhibited the increased 5-HT release induced by cyclophosphamide. These results suggest that cyclophosphamide has the capacity to induce 5-HT release via activation of enteric cholinergic neurons. In addition the in vitro study demonstrate for the first time that cyclophosphamide may be activated to emetic metabolites at extra-hepatic sites (e.g. intestine) and that conversion at these sites could contribute to the mechanism of cyclophosphamide induced emesis.